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The 1212 phase of Bi-based superconductor by theory has good properties in terms of 
structure and transition temperature, as it is an adaptation of the Y123 system and the 
Bi22 12 system. The new Bi1212 system with stoichiometries 
( ~ ~ 0 . 2 ~ ~ 0 . 6 ~ ~  )sr2 ( ~ 0 . 3 ~ ~ 0 . 7  ) ~ ~ 2 . 0 5 0 6  and 
( B ~ ~ . ~ P ~ ~ , ~ ~ M , ) s ~ ~  ( ~ . ~ ~ a ~ . ~ ) ~ u ~ . ~ ~ 0 ~  where M = Cd and Nb, x = 0, 0.05, 0.1, 0.15, 
0.2,0.25 has been successfully synthesized and characterized by means of X-Ray 
(powder) diffraction, scanning electron microscope, AC susceptibility and resistivity 
measurements. For the composition of ( B ~ ~ , ~ P ~ ~ , ~ M ~ ) s ~ ~ ( Y ~ , ~ c ~ ~ , ~ ) c ~ ~ , ~ ~ ~ ~ ,  the 
above stated systematic examinations clarified the effect of Cd and Nb on Bi-1212 phase, 
both as a substitution ( 0  < x i 0.2) and as an addition (x = 0.25). All samples were 
prepared using solid-state reaction. These samples underwent sintering process at two 
different temperatures, which were 960°C and 980°C, for a time duration of 2 hours and 
10 hours. Then all the samples underwent heat treatment in flowing argon at 750°C for 10 
hours. All the samples were orthorhombic with the space group Pmmm except the 
composition ( ~ i ~ ~ ~ ~ b ~ ~ ~ ~ d ~ , ~ ~ ) ~ r ~  ( ~ ~ , a ~ , ~ ) u ~ . ~ ~ 0 ~  and compounds with 
( ~ i ~ ~ ~ ~ b ~ , ~ ~ ~ d ~ ~ ~ ~ ) ~ r ~  ( ~ ~ , ~ ~ a ~ . ~ ) u ~ . ~ ~ 0 ~ ,  which were sintered at 960°C for 2 hours 
were tetragonal with space group P4mmm. The X-ray diffraction pattern showed that all 
samples were in mixed phase (12 12 and 221 2) with 12 12 acting as a dominant phase. All 
as-prepared samples showed non-superconducting properties below 20 K, but after heat 
treatment in flowing argon, some of them showed superconducting properties with the 
highest transition temperature of Tc,ze,,=64 K and Tc, ,,,et=80 K obtained from Nb-doping 
sample with x=0.2. The ac susceptibility studies showed that most of the superconducting 
material exhibited weak grain conductivity. The surface morphology of most of the 
samples observed from scanning electron microscope showed a layered-slab texture. 
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Fasa 12 12 bagi superkonduktor berasakan Bi secara teorinya mempunyai sifat yang baik 
daripada segi suhu peralihan dan sifat pepejal sampel disebabkan oleh pengabungan 
antara dua asas iaitu sistem Y 123 dan sistem Bi2212. Sistem Bi1212 yang baru melibat 
komposisi ( ~ ~ 0 . 2 ~ ~ 0 . 6 ~ ~  )sr2 ( ~ 0 . 3 ~ 0 . 7  ) ~ ~ 2 . 0 5 0 6  dan 
( B ~ ~ . ~ P ~ ~ . ~ ~ M ~  )sr2 ( Y ~ . c ~ ~ . ~ ) c u ~ . ~ ~ ~ ~  dengan M ialah Cd dan Nb, dengan nilai 
x=O, 0.05, 0.1, 0.1 5, 0.2, 0.25. Semua sampel disediakan dengan menggunakan kaedah 
tindakbalas keadaan pepejal. Sampel-sampel ini disinter pada dua suhu berlainan iaitu 
960°C dan 980°C untuk jangkamasa 2 jam dan 10 jam. Sifat angkutan sampel-sampel ini 
ditentukan dengan menggunakan kaedah penduga empat titik, sifat magnet menggunakan 
kerentanan au, mikrostruktur oleh Mikroskop Irnbasan Elektron (SEM) dan struktur serta 
fasa kimia oleh teknik pembelauan sinar-X (XRD). Bagi 
komposisi ( B ~ ~ . ~ P ~ ~ . ~ M  )sr2 ( Y ~ . ~ C ~ ~ . ~ ) C U  2 . 0 5 ~ 6 ,  pemeriksaan-pemeriksaan yang 
dinyatakan di atas akan dapat menerangkan kesan Cd dan Nb ke atas fasa Bi1212 sama 
ada sebagai pendopan ( 0  < x 5 0.2) atau penambahan (x = 0.25). Terdapat sampel yang 
bukan superconductor dan sampel yang superkonduktor dengan suhu peralihan yang 
tertinggi diperolehi adalah Tc,sifar=64 K and Tc,,,1,=80 K daripada sampel pendopan 
dengan Nb bagi x=0.2. Struktur permukaan semua sampel yang diperolehi daripada ujian 
SEM menunjukkan permukaan yang berlapis-lapis. Daripada ujian XRD pula didapati 
struktur bagi semua sampel adalah ortorombik dengan kumpulan Pmmm kecuali sampel 
(~ i0 .2~b0 .6~d0 .05  )sr2 (~0.3ca0.7 b 2 . o s o e  dan dengan komposisi 
( B ~ ~ ~ ~ P ~ ~ ~ ~ ~ c ~ ~ ~ ~ ~ ) s ~ ~ ( Y ~ ~ ~ c ~ ~ ~ ~ ) c ~ ~ ~ ~ ~ o ~  yang disinter pada suhu 960°C selama 2 
jam adalah tetragonal dengan kumpulan P4mmm. Semua sampel menunjukkan 
terdapatnya campuran fasa (1212 dan 2212) yang didominasi oleh fasa 12 12. Kajian 
kerentanan au ke atas sampel-sampel menunjukkan pengaliran arus di antara butiran- 
butiran adalah lemah. 
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( ~ i ~ . ~ ~ b ~ . ~ ~ ~ d ~  )S r2 (~a0 .3~0 .7 )C~2 ,0506  samples sintered at 9 6 0 ' ~  
for 10 hours and annealed. 
5.1.19 XRD patterns of ( ~ i ~ , ~ ~ b ~ , ~ ~ ~ d ~  )S r2 (~a0 .3~0 .7  ) C U ~ . ~ ~ O ~  
samples sintered at 9 8 0 ' ~  for 2 hours and annealed. 
5.1.20 Cell parameters versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ ~ ~ d ~  )Sr2 )Cu 2 . 0 5 ~ a  samples sintered at 9 8 0 ' ~  
for 2 hours and annealed. 
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5.1.2 1 Percentage of volume fraction of 1212 versus x composition of 
(Bi0.4Pb 0 . 3 5 ~ d  )Sr2 (ca 0 . 3 ~ 0 . 7  )Cu 2 , 0 S ~ S  samples sintered at 9 8 0 ' ~  
for 2 hours and annealed. 
5.1.22 XRD patterns of ( ~ i ~ . ~ ~ b ~ . ~ ~ ~ d ~  )Sr2 ( c ~ ~ ~ Y ~ . ~  )CU 2 . 0 5 6  samples 
sintered at 9 8 0 ' ~  for 10 hours and annealed. 
5.1.23 Cell parameters versus x composition of 
( ~ i ~ . ~ ~ b ~ , ~ ~ ~ d ~  )Sr2 ( c ~ ~ . ~ Y ~ . ~  ) C U ~ . ~ ~ ~  samples sintered at 9 8 0 ' ~  
for 10 hours and annealed. 
5.1.24 Percentage of volume fraction of 121 2 versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ ~ ~ d ~  )Sr2 ( c ~ ~ . Y ~ . ~  )Cu2,050g samples sintered at 9 8 0 ' ~  
for 10 hours and annealed. 
5.1.25 XRD patterns of ( ~ i ~ , ~ ~ b ~ . ~ N b , ) ~ r ~  ( c ~ ~ . ~ Y ~ . ~  ) C U ~ . ~ ~ O ~  samples 
sintered at 9 6 0 ' ~  for 2 hours and annealed. 
5.1.26 Cell parameters versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ N b  )sr2 ( c ~ ~ . ~ Y ~ , ~  ) C U ~ . ~ O ~  samples sintered at 9 6 0 ' ~  
for 2 hours and annealed. 
5.1.27 Percentage of volume fraction of 1212 versus x composition of 
)srZ ( c ~ ~ . ~ Y ~ . ~  )Cu 2 . 0 5 ~ 6  samples sintered at 9 6 0 ' ~  
for 2 hours and annealed. 
5.1.28 XRD pattern of ( ~ i ~ . ~ ~ b ~ . ~ ~ b ~ ) ~ r ~  ( c ~ Y .  ) C U . ~ O  samples 
sintered at 9 6 0 ' ~  for 10 hours and annealed. 
5.1.29 Cell parameters versus x composition of 
( B ~ ~ . ~ P ~ ~ ~ ~ N ~ ~ ) s ~ ~ ( c ~ ~ ~ ~ Y ~ ~ ~ ) c u ~ ~ ~ ~ o ~  samples sintered at 9 6 0 ' ~  
for 10 hours and annealed. 
5.1.30 Percentage of volume fraction of 12 12 versus x composition of 
( ~ i ~ , ~ ~ b ~ . ~ ~ b ~  )l Sr2 ( c ~ . ~ Y ~ . ~ ) ~  C U ~ , ~ ~ ~ ~  samples sintered at 9 6 0 ' ~  
for 10 hours and annealed. 
5.1.3 1 XRD patterns of ( ~ i ~ . ~ ~ b ~ . ~ N b ~ ) ~ r ~  ( c ~ . ~ Y ~ . ~  )Cu2 .05~6  samples 
sintered at 9 8 0 ' ~  for 2 hours and annealed. 
5.1.32 Cell parameters versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ N b ~  )sr2 ( c ~ . ~ Y ~ , ~  )Cu 2 . 0 5 ~ 6  samples sintered at 9 8 0 ' ~  
for 2 hours and annealed. 
5.1.33 Percentage of volume fraction of 1212 versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ N b  , )sr2 ( c ~ ~ , ~ Y ~ , ~  ) C U ~ . ~ O ~  samples sintered at 9 8 0 ' ~  
for 2 hours and annealed. 
5.1.34 XRD patterns of ( ~ i ~ . ~ ~ b ~ . ~ N b ,  )sr2 samples 
sintered at 9 8 0 ' ~  for 10 hours and annealed. 
5.1.35 Cell parameters versus x composition of 
( ~ i ~ , ~ ~ b ~ ~ ~ N b ~  )sr2 ( c ~ . ~ Y ~ . ~  )Cu2 .05~g  samples sintered at 9 8 0 ' ~  
for 10 hours and annealed. 
5.1.36 Percentage of volume fraction of 1212 versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ N b ,  )sr2 ( c ~ ~ . ~ Y ~ , ~  )CU 2 , 0 5 ~ 6  samples sintered at 9 8 0 ' ~  
for 10 hours and annealed. 
5.1.37 XRD patterns of ) S r 2 ( ~ a 0 . 3 ~ 0 , 7 ) ~ u 2 . 0 5 0 6  samples 
sintered at 9 6 0 ' ~  for 2 hours and annealed. 
5.1.38 Cell parameters versus x composition of 
( ~ i ~ , ~ P b ~ . ~ ~ N b ,  )Sr2 ( c ~ ~ , ~ Y ~ . ~  ) C u 2 , 0 5 ~ S  samples sintered at 9 6 0 ' ~  
for 2 hours and annealed. 
5.1.39 Percentage of volume fraction of 1212 versus x composition of 
( ~ i ~ . ~ P b ~ . ~ ~ N b ,  )SrZ ( c ~ ~ . ~ Y ~ . ~  ) C U ~ . ~ ~ O ~  samples sintered at 9 6 0 ' ~  
for 2 hours and annealed. 
5.1.40 XRD patterns of )Sr2 ( c ~ ~ . ~ Y ~ , ~  )Cu2 .05~6  samples 
sintered at 9 6 0 ' ~  for 10 hours and annealed. 
5.1.41 Cell parameters versus x composition of 
)Sr2 ( c ~ ~ . ~ Y ~ . ~ ) c u ~ . ~ ~ ~ ~  samples sintered at 9 6 0 '  
for 10 hours and annealed. 
5.1.42 Percentage of volume fraction of 1212 versus x composition of 
( ~ i ~ , ~ P b ~ . ~ ~ N b ,  ) S r 2 ( ~ a o , 3 ~ o , 7  ) C U ~ , ~ ~ O ~  samples sintered at 9 6 0 ' ~  
for 10 hours and annealed. 
5.1.43 XRD patterns of ( ~ i ~ . ~ ~ b ~ . ~ ~ N b , ) ~ r ~  ( c ~ ~ . Y ~ . ~ ) c ~ ~ . ~ ~ o ~  samples 
sintered at 9 8 0 ' ~  for 2 hours and annealed. 
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5.1.44 Cell parameters versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ ~ N b ~  )Sr2 ( c ~ ~ . ~ Y ~ . ~  ) C U ~ . ~ ~ ~ ~  samples sintered at 9 8 0 ' ~  
for 2 hours and annealed. 
Percentage of volume fraction of 1212 versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ ~ N b ~  )Sr2 ( c ~ ~ , ~ Y ~ . ~  ) C U . ~ O ~  samples sintered at 9 8 0 ' ~  
for 2 hours and annealed. 
XRD patterns of ( ~ i ~ . ~ ~ b ~ , ~ ~ ~ b ~  )Sr2 ( c ~ ~ . ~ Y ~ , ~  ) C U ~ , ~ ~ O ~  samples 
sintered at 9 8 0 ' ~  for 10 hours and annealed. 
Cell parameters versus x composition of 
( ~ i ~ . ~ ~ b ~ , ~ ~ N b ,  )Sr2 ( c ~ ~ . ~ Y ~ ~  ) C U ~ , ~ ~ O ~  samples sintered at 9 8 0 ' ~  
for 10 hours and annealed. 
Percentage of volume fraction of 1212 versus x composition of 
( ~ i ~ . ~ ~ b ~ . ~ ~ ~ b ~  )Sr2 ( c ~ ~ ~ Y ~ , ~  ) C U ~ , ~ ~ O ~  samples sintered at 9 8 0 ' ~  
for 10 hours and annealed. 152 
Normalized resistance versus temperature of samples 
( B ~ ~ , ~ P ~ ~ ~ ~ c ~ ~ ) S ~ ~ ( C ~ ~ , ~ Y ~ ~ ~ ) C ~ ~ ~ ~ ~ O ~ ,  x = 0, 0.05, 0.1, 0.15, 
0.2,0.25, sintered at 960°C for 2 hours and annealed. 
Normalized resistance versus temperature of samples 
(~ i0 ,2~bo .&d ,  )Sr 2(~a0.3~0.7)Cu2.0506, x = 0,0.05,0.1,0.15, 
0.2, 0.25, sintered at 960°C for 10 hours and annealed. 
Normalized resistance versus temperature of samples 
F r  2 ( ~ a 0 . 3 ~ 0 . 7 ) ~ u 2 . 0 5 ~ 6 ,  x = 0, 0.05, 0.1, 0.15, 
0.2,0.25, sintered at 980°C for 2 hours and annealed. 
Normalized resistance versus temperature of samples 
( B ~ ~ , ~ P ~ ~ , ~ c ~ , ) S ~ ~ ( C ~ ~ , ~ Y ~ , ~ ) C ~ ~ , ~ ~ O ~ ,  x = 0, 0.05, 0.1, 0.15, 
0.2, 0.25, sintered at 980°C for 10 hours and annealed. 
Normalized resistance versus temperature of samples 
(~io.4pb0.35cdx )Sr 2(cao.3~0.7 )Cu2.0506, x = 0, 0.05, 0.1, 0.15, 
0.2,0.25, sintered at 960°C for 2 hours and annealed. 
The normalized resistance versus temperature of samples 
( ~ i o . 4 ~ b  0.3, ~ d x ) S r 2 ( ~ a 0 . 3 ~ 0 . 7 ) C u 2 . 0 5 0 ~ ,  x = 0  0.05, 0.1, 0.15, 
0.2,0.25, sintered at 960°C for 10 hours and annealed. 
xxii 
Normalized resistance versus temperature of samples 
(~io.4~bo.35~dx)Sr2(~a0.3~0.7)C~2.0506, x = 0 0.05, 0.1, 0.15, 
0.2,0.25, sintered at 980°C for 2 hours and annealed. 
Normalized resistance versus temperature of samples 
( ~ ~ 0 . 4 ~ ~ 0 . 3 5 ~ ~ ~  )Sr2(~a0 .3 0 .7  )C~2.0508,  x =0 ,  0-05, 0.1, 0.15, 
0.2,0.25, sintered at 980°C for 10 hours and annealed. 
Normalized resistance versus temperature of samples 
( ~ i ~ ~ ~ ~ b ~ ~ ~ N b ~ ) ~ r ~ ( ~ a ~ ~ ~ ~ ~ , ~ ) C u ~ ~ ~ ~ 0 ~ ,  x = 0, 0.05, 0.1, 0.15, 
0.2,0.25, sintered at 960°C for 2 hours and annealed. 
Normalized resistance versus temperature of samples 
( ~ i O . 2 ~ b 0 . 6 ~ X  )Sr2 (~a0 .3~0 .7)~u2 .050g ,  x = 0,0.05,0.l, 0.1 5, 
0.2,0.25, sintered at 960°C for 10 hours and annealed. 
Normalized resistance versus temperature of samples 
( B ~ ~ , ~ P ~ ~ ~ ~ ~ , ) S ~ ~ ( C ~ ~ , ~ Y ~ ~ ~ ) C ~ ~ ~ ~ ~ O ~ ,  x = 0, 0.05, 0.1, 0.15, 
0.2,0.25, sintered at 980°C for 2 hours and annealed. 
Normalized resistance versus temperature of samples 
(~io .2pbo.6mx )Sr2 (~a0 .3~0 .7 )C~2 .0506 ,  X = 0,0.05,0.l, 0.15, 
0.2,0.25, sintered at 980°C for 10 hours and annealed. 
Normalized resistance versus temperature of samples 
(Bio.4pb0.35mx )Sr2 (ca0.3~0.7 )Cu2.0506, x = 0, 0.05,0.1,0.15, 
0.2,0.25, sintered at 960°C for 2 hours and annealed. 
Normalized resistance versus temperature of samples 
( ~ i o . 4 ~ b o . 3 5 ~ b ~  )Sr 2 ( a 0 . 3 ~ 0 . 7  )Cu2.0508, x = 0,0.05,0.1,0.15, 
0.2,0.25, sintered at 960°C for 10 hours and annealed. 
Normalized resistance versus temperature of samples 
(Bio.4~bo.35mx )Sr 2(cao.3yo.7 )Cu2.0506, x = 0, 0.05, 0.1,0.15, 
0.2, 0.25, sintered at 980°C for 2 hours and annealed. 
0.2, 0.25, sintered at 980°C for 10 hours and annealed. 
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5.4.1 (a-b) AC susceptibility component (a) it and (b) i of 
( B ~ ~ ~ ~ P ~ ~ ~ ~ c ~ ~ ) s ~ ~ ( Y ~ ~ ~ c ~ ~ , ~ ) c u ~ ~ ~ ~ o ~  , x=0.05 sintered at 980°C 
for 2 hours and annealed. 21 1 
5.4.2(a-b) AC susceptibility component (a) i' and (b) i of 
( ~ i ~ . ~ ~ b ~ . ~ ~ d , ) ~ r ~  ( ~ ~ . ~ ~ a . ~ ) ~ u ~ . ~ ~ 0 ~  , x=0.1 sintered at 980°C 
for 2 hours and annealed. 
5.4.3(a-b) AC susceptibility component (a) it and (b) i of 
( ~ i ~ . ~ ~ b ~ . ~ ~ d , ) ~ r ~  ( ~ ~ ~ ~ a ~ ~ ~ ) ~ u ~ ~ ~ ~ 0 ~  , x=O.l5 sintered at 980°C 
for 2 hours and annealed. 
5.4.4(a-b) AC susceptibility component (a) < and (b) i of 
( B ~ ~ ~ ~ P ~ ~ ~ ~ c ~ , ) s ~ ~ ( Y ~ ~ ~ c ~ ~ ~ ~ ) c ~ ~ ~ ~ ~  , x=0.2 sintered at 980°C 
for 2 hours and annealed. 
5.4.5(a-b) AC susceptibility component (a) i' and (b) i of 
( B ~ ~ ~ ~ P ~ ~ ~ ~ c ~ , ) s ~ ~ ( Y ~ ~ ~ c ~ ~ , ~ ) c ~ ~ , ~ ~ o ~ ,  x=0.25 sintered at 980°C 
for 2 hours and annealed. 
5.4.6(a-b) AC susceptibility component (a) < and (b) i of 
( B ~ ~ ~ ~ P ~ ~ ~ ~ c ~ , ) s ~ ~ ( Y ~ ~ ~ c ~ ~ ~ ~ ) c ~ ~ ~ ~ ~ o ~  , x=0.05 sintered at 980°C 
for 10 hours and annealed. 
5.4.7(a-b) AC susceptibility component (a) < and (b) of 
( B ~ ~ ~ ~ P ~ ~ ~ ~ c ~ ~ ) s ~ ~ ( Y ~ ~ ~ c ~ ~ ~ ~ ) c ~ ~ ~ ~ ~ o ~  , x=0.15 sintered at 980°C 
for 10 hours and annealed. 218 
5.4.8(a-b) AC susceptibility component (a) and (b) of 
( B ~ ~ , ~ P ~ ~ , ~ c ~ , ) s ~ ~ ( Y ~ , ~ c ~ ~ , ~ ) c ~ ~ ~ ~ ~ o ~  , x=0.25 sintered at 980°C 
for 10 hours and annealed. 
5.4.9(a-b) AC susceptibility component (a) and (b) of 
( B ~ ~ ~ ~ P ~ ~ ~ ~ N ~ ~ ) s ~ ~ ( Y ~ ~ ~ c ~ ~ ~ ~ ) c u ~ ~ ~ ~ ~  , x=0.2 sintered at 960°C 
for 2 hours and annealed. 
